Membrane fatty acid composition and endothelial cell functional properties.
In order to study the influence of endothelial cell fatty acid composition on various membrane related parameters, several in vitro methods were developed for manipulating the fatty acid content of human endothelial cell membranes. Changes in membrane fatty acid profile were induced by using fatty acid modified lipoproteins or free fatty acids. The largest changes in endothelial fatty acid composition were obtained by culturing the cells in media supplemented with specific free fatty acids. An increase in arachidonic acid content of endothelial phospholipids was induced by supplementation with saturated fatty acids or with arachidonic acid itself. A decrease in arachidonic acid content was obtained by supplementation with other unsaturated fatty acids. Under the experimental conditions used endothelial cells showed a low desaturase activity and a high elongase activity. Considerable alterations in membrane fatty acid composition did not greatly influence certain membrane related parameters such as polymorphonuclear leukocyte adherence and endothelial cell procoagulant activity. In general, for fatty acid modified endothelial cells an association between endogenous arachidonic acid content and total production of eicosanoids was found. This study demonstrates that considerable changes in membrane fatty acid profile affect endothelial cell arachidonic acid metabolism, but it also illustrates homeostasis at the level of endothelial cell functional activity.